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ABSTRACT

Gancderma sp. must be controlled with environmental friendly measures, such as Trichoderma spp. which
has already been proven in this field. The objectives of this study were to identify interactions between
isolates of Trichoderma spp. which were applied deliberately, and naturally occurring Trichoderma spp.
isolates in the field. Trichoderma spp. isolates Ty and Te; in pellet form were applied in a ratio of five pellets
to each Acasia mangium seedling, following which the A, mangium seedlings were plantad in the field, At the
ages twelve months, the level of attack by Ganoderma sp. was counted at sampling intensity of 100%, and
soll samples were taken from around the plantings with a sampling intensity of 20% in arder to identify the
presence of isolates T.; and Te. The results of identification through macroscopic and microscopic
observation as well as dual culture tests, point back to isolates which appear to be Ty and Te. In addition,
results of the study showed that for 12-months old A. mangium, the use of applications of Tg. lead to a lower
level of attack by Ganoderma sp. in plantations of A. mangium (2.67%) compared to applications of Tia
(4,83%) and the control (3.83%]). In the case of PDA medium, Ty isolate demonstrated a better prevention
effect against Ganoderma sp. (85.591%) compared to T,3 (91.63%). Interaction between Trichoderma spp.
isolates Ty; and Tz and several other isolates of Trichoderma spp. indicated there was campetition for bath
nutrition and growing space.,
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INTRODUCTION

Land clearing are not perfect by reduce stumps and
root remnants that have been infected with one of
the major causes of increased intensity of roct rot
disease (root rof) caused by the fungus Ganoderma
sp. According lo [1], in the countries of Southeast
Asia and India the disease caused high mortality
(3,2 to 40%). In Sumatra, fungal pathogens have
resulted in the death of A mangium age of cix
moanths in the logged farest [8].

Appropriale contral measures need to be
done, Development of control methods by utilizing
the antagonist agent feels quite promising.
Trichoderma spp. is known to have antzgonistic
ability against another's agent so that the opportunity
to be developed inte a biological control agent to
fungus Ganoderma sp. [B]. Colonization by
Trichoderma spp. on seedling roots and rhizosphere
are expected to persist afler the seedlings are
planted in the field.

This study aimed to abtain information on how
to: the ability of Trichoderma spp pressing the
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Trichoderma spp. As part of a broader scope of
research on eontrol of Ganoderma sp. in planting
A. mangium, this study is expected to provide useful
scientific information about the ability of Trichoderma
spp. in the control of Ganoderma sp. on planting of
A. mangium.

MATERIALS AND METHODS

The study was conducted on A. mangium plantation
in the District of Basrah Regency of Kuanlan
Sengingi Riau Province and Laberatory of Forest
Frotaction and Health Faculty of Forestry University
of Gadjah Mada University in ‘Yogyakarta.
Trichoderma spp. which apply isolates derived fram
Trichoderma spp. that have been tesled have
potential  biclegical  contral  agent  collection
Laboratory of Forest Protection and Health Faculty
of Forestry GMU (T,5) and local isolates of planting
A. mangium in RAPP (Tg). Trichoderma spp.
formulation was applied in the form of pellets [10] of
5 (five) points of pellels each seedling A, mangium.
Furthermore, seedlings planted after the age of 10
weeks in the field.

This study uses three (3) treatment: (1)
seedlings of A. mangium without the addition of
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Trichoderma spp.. this treatment was used as a
the notation TO, (2) seedlings of
A, mangium added Trichoderma spp. collection

control given

isolates Laboratory of Forest Prolection Health
Faculty of Forestry GMU (T2}, the treatment is
given the notation (T13), and (3) seedlings of A.
mangium added  Trichoderma spp. local isolates
of planting A, mangium RAPP (Tso). the treatment
is given the notation T&2. Each treat is made as
many as i
107 seedlings A, mangium as a research unit. This
research  design  Completely
Foardomizer! Block Design (RCED). Deuteronomy is
used as a research block. Each unit of study
ciocsisting of 100 seedlings per treatment on planted

replications and each replication used

study used a

in @ plot planting.

\cacia mangium age of 12 months was to
measured levels of Gancderma sp. attack with
100% samping Intensity and sampling of soil around
the plant samples. Soil samples from each plant
te composite based treatments and
replications of the study. The suspension of isclated
soil samples to identify the presenc?a of isolates of
Trichoderma spp. which has been applied as in the

sample

nursery. ldentification is done by observation of
macroscopic, microscopic and direct confrontation
test [2]. Results re-isolation isolates of Trichodarma
spp. use to inhibition test on PDA medium (Potato
Dewtrose Agar) of Ganoderma sp. which has been
isolated fiom the study site. Two isolates of
Trichoederma spp. which has the highest inhibition,

) igviintes of Trichoderma spp. which has the
lcwwest inhibition and isolates the alleged re-isolation
Ty and Tg was observed by microscopic
interactions.

RESULTS AND DISCUSSION

1. Inhibitory potential of Trichoderma spp.
to Ganoderma sp. at planting Acacia
mangium :

Flanis are attacked by Ganoderma sp. generally
show symptoms of wilting, leaf yellowing, peeling

hark lamwae  fallina anrd  duvinn  shaotea  The
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Another sign that is easily recognizable from
Ganoderma sp attack was the fund of fruiting bodies
at the base of the stems and red rhizome at the roet
of the affected skin. Observations attack rats
Ganaderma sp. on A mangiug (Figure 1) showsd
that Trichoderma spp. Ts isolates had the lowes
attack rate (2.67%). The ability of local isolates (T2

are better at controlling Ganoderma sp. in planting
A. mangium than a collection of isolates (T2
allegedly due to growing environmental suitability.
Local isolates  originating from the same
environment will surely have a higher adaptability to
be able to grow and develop properly.

Fertility  rate  which
enviranmental

plantation trials and conducive to growth and

describes the
conditions  are relatively uniform

development of Trichoderma spp. and to support

plant growth A. mangium. This reinforces the
assumption that differences in levels of Ganoderma
spp. attack on A mangium are not influenced by
anvironmental factors in this case of death caused

- by differences in levels of fertility and environmental

conditions.
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Figure 1. Graphic of Ganodarma sp, attack rate on A
mangium. Description: (T0) Without the addition of
inchoderma =pp., (T13) Addition of Trchoderma spp.
isclates T (TE2) Addition of Trchoderma spp. isclates
TE2.

T2

2. Re-isolation Trichoderma spp. lsclates Tqg
and Tsz

Of the several types of Trichoderma isolales were
found to identify the presence of isclates Tz and Taa
This is done by looking at the macroscopic and
microscopic morphological similarity of Trichoderma

isolates were found with isolates of Tq; and Tez
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(Figure 2). Isolates of Trichoderma spp. re-isolation
results which have similar morphological features
subsequently grown together in a Petri dish with
stock isolates (T and Te).

The
Trichoderma spp. isolates Ty; and T which has

results show that the identification of
been applied suspected of planting the soil is still
found in A mangium. Thus it can be believed that
the control of
is affected by
application Trichoderma spp. isolates T.3 and Tg.

Ganoderma sp. on planting

A.mangium the treatment of
Gomez et al. [2] explains, the results of studies

that use direct confrontation test showed a

compatible  relationship  between  Trichoderma

derived from the same group, it is shown by the

merger (fusion) of mycelium between the two
isolates. Interaction is not found in cell death. In
between  isolates

cantrast,  the  intéractions

originating from different groups indicate the
presence of cell death and damage to the plasma
membrane. Mot barring the discovery of the growth
zone at the second meeting of the colony is
suspected because of a compatible relationship
isolates with isolates re-isolation

indicator that

between stock

results. It Is an these  isolates

originated from the same group (a species).

Figure 2. Identification of Tnchodarma spp. re-isolation isclates

Descriptian: (A) Tqa Isalates, (B) Tax lsolates (a) macroscopic observation of stock isolates, (b) microscopic observation of
stock isolates, (o) macroscople observation of re-isolation isclates; (d) micrescopic observation of re-isclation isclates; (&)
The direct confrontation test, (8) |solates stock; (R) isolates re-isolation (bar. 10 um).

3. Inhibitory Potential of Trichoderma spp. to
Ganoderma sp. on in vitro

Trichoderma spp. as antagonist agent able to inhibit
the growth, survival and infection caused by
pathogens through the mechanism of competition,
antibiosis or mikoparasit [8]. Inhibitory potential of
Trichoderma spp. isolates to Ganoderma sp. on
PDA medium (Table 1) show TR.IL4 isclates had
the best inhibitory power (86.80%) than other
isclates. Ty isolates also showed high inhibitory
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same place would be more effective than with
isolates originating from different places.

Table 1. The mean inhibitory potential Trichoderma spp.

on PDA media
Frichodurma spg. Tl rrpan inkikztor E’tIlllfﬂ|._
Mo lsclates from Res i kObservation et e
13 TR.IL4 86.80 o
2. Taz 4881 o b
=} TR.L11 D424 B b 2
4, TR.ILS VO abocd
5. TR.IL1S B282 a b o d
&, TR.LT 5282 o b o d
ol Tz TGS A b cde
LLN TH.ILZ 1.9 a b cd s
2 TR.ILS 11T a b s d w
10, TR.I.E 528 n b edrm
11, TRULI2Z 8871 a b cd s
12, TR.IL13 a7.52 bcde
13. TR.L14 AT.38 bode
14 TR G BE. 44 cedel
15, TRALG Sl G5 d a1
16, TR.JLZ 23,59 L)
TR.I.1 78.81 T
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4. Interactions between isolates Tricoderma

spp. on in vitro
In nature, isolates of Trichoderma spp. grow and
develop at the same place to grow. In these
conditions the interaction will occur between
isolates of Trichoderma spp. Observations show

that there is interaction between the growing space
competitions Isolates Trichoderma spp. (Figure 3).

Competition is an interaction of between organisms
in the fight over the same things, like food
substances or living space [3].

Figure 3. Interaction isolates of Trichaderma spp. re-isolation result
Description: (1) macroscopic observation, (2) microscopic observations: (a) Isolates Tis, (b) Isclates TR.IL4,

{c) Isolates Tap, (d) Isclates TR (bar: 10 pm).

The ability of the growth of isolates of

Trichoderma spp. determines to win the competition
in the interaction between isolates of Trichoderma
spp. Isolates of Trichoderma spp. which have high
growth capability will be able to grow and thrive
better than isolates of Trichoderma spp. that has the
ability to lower growth.

In this study shows that Ty isolates showed the
best growth capability so it can be expected to win
the competition among isolates of Trichoderma spp.
Thus, Ty isolates able to grow and develop properly
=0 as to generate potential control the better of
Ganoderma sp. These conditions also reinforce
consiceration of the benefits of the use of local
1solates as biological control agents.

CONCLUSIONS
1. Trichoderma spp. local isclates (Te2) has g more

effective inhibitory potential of Ganoderma than
@ Repository University Of Riau
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2. Isolates of Tri&houl'erma spp. which has been
applied (Tyy or Tg) with several isolates of
Trichoderma spp. other results of re-isolation on
in vitro interact through competition mechanisms
nutrients and growing space.

REFERENCES

1. Golani GD (2008) Hardwood Flantation
Development and Threats to lts Sustainability in
Indonesia, Proceedings of a Workshop Heart
Rol and Roof Rot in Tropical Acacia Flantation.
February 7 — 9. Yogyakarta,

2. Gomez |, Chet |, Herera-Estrella A (1997)
Genetic diversity and wvegetative compatibility
amaong  Trichoderma  harzianum  isolates.
Moleculer General Genetic 256: 127-135

3. Hadar ¥, Chet |, Boyle P, Henis Y (1578}
sofani
Culture of

Biclogical Controi  of Rhizoctonia
Damping-off with Wheat Brand
Trichoderma harzianum. Phytopathol J 69: 64-
58

4. Hadar ¥, Harman E, Taylor AG (1584)
Evaluation of Trichoderma koningi and T
harzianum from Mew York soil for biological
control of seed rot caused by Fythium spp.
Fhytopathol J 74 108-110

5. Hjeljord L, Tronsmo A (1928) Trichoderma and
Gliocladium in Biological Contral: An Overview.

In: Harman GE, Kubicek CP (eds) Trichoderma

101

BIOLOGICAL CONTROL OF PLANT DISEAS




B e

PROCEEDING OF THE INTERNA TICMNAL SEMINAR 3
AND THE 21%7 CONGRESS OF INDONESIAN PHYTOPATHOLOGICAL SOCIETY {21"'T CIPS 2011)

and Gliocladium Vol 2, Enzymes, Binlagical
control and Commercial Application, Taylor and
Francis Ltd, London.

& Lee SS (1996) Diseases of Some tropical
plantation Acacias in Peninsular Malaysia,
Diseases of Tropical Acacias, Praceedings af an
infernational Workshop held at Subanjerii
(South Sumatera), GCenter for International
Forestry Research. Jakarta.

7 Mohd FA, Lee SS, Maziah £, Rosli H, Norwati M
(2008) Root Rot in Tree Species Cther than
Acacia, Proceedings of a Workshop Heart Rot
and Root Rot in Tropical Acacia Planfation.
February, 7 — 9. Yogyakara.

3 Ranasingh, Subhat A, Neduchezhiyan M (2008)
Use of Trichoderma in disease management.
Orissa Rev 88-70,

9. Widyastuti SM, Sumardi, Sumantoro P (2001}
Efekiifitas Trichadenma spp. sebagai Pengendali
hayati terhadap tiga patogen tular tanah pada
beberapa jenis tanaman kehutanan. Flant
Pratection J 7: 98-107.

10. Widyastuti SM, Sumardi M, Estikasari (2004)
Perbaikan kualitas semai tusam pasca sapih
melalui aplikasi Trichoderma formulasi, pupuk
lambat tersedia, dan substitusi media tumbuh.
Blant Protect J 10: 23-32.

® Repository University Of Riau

FPERPUSTRKAAND UNIVERSITAS RIAU
http://repository.unri.ac.id/

I BIOLOGICAL CONTROL OF PLANT DISEASES





